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Part 1 Brief Introduction to Software Engineering

Task 1 Background Learning

Read the following job ads and work in pairs
discussing the questions given and then
share your opinion with the whole class.

Jobs in this specialty area are responsible for designing,
writing, and testing the instructions computers use to do

useful tasks.
Description

« Write, test, and maintain programs computers use to perform tasks like playing games,
sending e-mail, and creating greeting cards; etc...

« Update, repair, and change existing software programs.

« Listen to and use customer feedback and opinions to
create new software programs.

» Use programming languages like C++, Java, and Visual
Basic to write instructions for computers to use.

» Test and debug files.
Department of Labor Job Titles and Mean Annual Salaries
for Illinois.

» Computer and Information Systems Managers - §86,010
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« Computer Pfogrammers - $61,080
» Computer Software Engineers, Applications - §67,460
« Computer Software Engineers, Systems Software - $82,920
« Computer Support Specialists - $43,160
» Computer Systems Analysts - $67,910
» Network and Computer Systems Administrators - $59,180
« Network Systems and Data Communications Analysts - $61,660
» Operations Research Analysts - $64,390
Skills.

Logical thinking

Detail-oriented

Imagination

* Creativity

¢ Understanding of how to use technology to solve people’s challenges

« Ability to visualize and understand abstract concepts
Education
Career Ins & Outs

About the Job: Programming and Software Administrators are responsible for designing
computer systems and software. They write the programs and software that make computers
useful.

Job Advantages: Many Programming and Software Administrators have flexible scheduling.
Thete are a number of job opportunities to explore in this area.

Job Disadvantages: Designing and developing systems and software is costly. Programming
and Software Administrators must be able to work well under pressure and meet deadlines.

Transferable Skills: The traditional path for entering IT is to obtain a computer science
degree and then get a job as a programmer. Programming and Software Administrators often
benefit from project management experience. Experience in Network Administration and Analysis
or System Testing provides a good foundation for programming for people who enter IT from
another path.

» What is software?

» What are the characteristics of good software?

» What is software engineering?

» What are the fundamental software engineering activities?

» What is the difference between software engineering and computer science?
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Task 2 Key Terms and Key Sentences

A. Key Terms

1. software #k{4:

2. software engineering R4 T8
3. software engineering environment {4 T #2H1E
4. software tools 4T H
5. documents 3C#4
6.tool box T .EAH
7. integrated tool M, T.E
8. program FEFF
9. application software L/ FA# {4
10. backup £ {7
11. structure 5544
12. object-oriented ] [a] XT 52 )

B. Key Sentences

1. Software is not just a program or
programs but also includes documentation.
Essential software product characteristics are
maintainability, dependability, security, efficiency,
and acceptability.

2. Good software should deliver the required
functionality and performance to the user and
should be maintainable, dependable, and usable.

3. Software engineering is an engineering
discipline that is concerned with all aspects of
software production.

4. The software process includes all of the activities involved in software development, such

as specification, development, validation, and evolution.

5. Software products may be developed for a particular customer or may be developed for a

general market.

6. Software must be acceptable to the type of users for which it is designed. This means that

it must be understandable, usable, and compatible with other systems that they use.

7. While all software projects have to be professionally managed and developed, different

techniques are appropriate for different types of system.
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Task 3 Passages Learning

Passage 1

What do Software and Software Engineering Mean?

The term software was first used in

this sense by John W. Tukey in 1957, colloquially, the term is
often used to mean application software. In computer science
and software engineering, computer software is all information
processed by computer system, programs and data. Software
engineering is an engineering discipline that is concerned with
all aspects of software production from the early stages of

system specification through to maintaining the system after it

has gone into use. In this definition, there are two key phrases:
1. Engineering discipline

Engineers make things work. They apply theories, methods,
and tools where these are appropriate. However, they use them
selectively and always try to discover solutions to problems even
when there are no applicable theories and methods. Engineers also recognize that they must work
to organizational and financial constraints so they look for solutions within these constraints.

2. All aspects of software production

Software engineering is not just concerned with the technical processes of software
development. It also includes activities such as software project management and the
development of tools, methods, and theories to support software production. Engineering is about
getting results of the required quality within the schedule and budget. This often involves making
compromises—engineers cannot be perfectionists. People writing programs for themselves,
however, can spend as much time as they wish on the program development.

In general, software engineers adopt a systematic and organized approach to their work, as
this is often the most effective way to produce high-quality software. However, engineering is
all about selecting the most appropriate method for a set of circumstances so a more creative,
less formal approach to development may be effective in some circumstances. Less formal
development is particularly appropriate for the development of web-based systems, which
requires a blend of software and graphical design skills.

New Words and Expressions
1. application n. N H; BMH; HiF, HK; HiFER
2.program n. WWH; R, TE; BF o G- HmERFE; R HIITHRI
3. ComponentEvent 2f{hZ5 {4
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4. ContainerEvent &8 %t

5. WindowEvent %] 154

6. FocusEvent £ &5 34
7.KeyEvent ZE#EF{F

8. MouseEvent R R34

9. ActionEvent Z{ESE#F

10. AdjustmentEvent #Y 4
11. ItemBvent T H #ff

12. TextEvent XA F{4

Passage 2
Origins and Impact of Software Engineering

The term software engineering was used occasionally in the late 1950s and early 1960s.
Software engineering was popularized by the 1968 NATO Software Engineering Conference held
in Garmisch, Germany and has been in widespread use since.

The term software engineering is used with at least three
distinct meanings:

As the usual contemporary term for the broad range of
activities that was formerly called programming or systems
analysis;

As the broad term for the technical analysis of all aspects of
the practice, as opposed to the theory of computer programming;

As the term embodying the advocacy of a specific approach
to computer programming, one that urges that it be treated as an
engineering profession rather than an art or a craft, and advocates
the codification of recommended practices in the form of software

engineering methodologies.

Software engineering affects economies and societies
in many ways. Software engineering changes world culture,
wherever people use computers. Email, the world-wide web, and instant messaging enable people
to interact in new ways. Software lowers the cost and improves the quality of health-care, fire
departments, and other important social services.

Successful projects where software engineering methods have been applied include Linux,
the space shuttle software, and automatic teller machines. When it is cheaper to run a business
or agency with software applications than without, businesses and agencies often invest in

computers, software, and personnel.
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Task 3 Dialogue Practicing

Dialogue 1 ,
A: Hello, I am Tony. May I know your name?

B: My name is Wang Bing. Nice to meet you.

A: Nice to meet you, too. I’'m a senior in Software Engineering Department, You are a
freshman, aren’t you?

B: Yes. I have been here for only one and a half months.

A: 1 think you would like to learn computer science technology, don’t you?

B: Yes. I have been interested in it since I was a child.

A: Gee! Me, too. I dream to become Bill Gates or Steve Jobs.

B: By the way, do you know something about the courses and certification of professional
software engineers? I need to organize my college life.

A: Of course. I have obtained several certifications and I think I can give you some advice
about your study.

~ B: Sounds great! Oh, it’s time for lunch. Would you like to have lunch with me?

A: My pleasure!

Dialogue 2

A: Hello, I am Tony. May I know your name?

B: My name is Wang Bing. Nice to meet you.

A: Nice to meet you, too. I’m a senior in Software Engineering Department. You are a
freshman, aren’t you?

B: Yes. [ have been here for only one and a half months.

A: I think you would like to learn computer science technology, don’t you?

B: Yes. I have been interested in it since [ was a child.

A: Gee! Me, too. I dream to become Bill Gates or Steve Jobs.

B: By the way, do you know something about the courses and certification of professional

software engineers? I need to organize my college life.

6
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A: Of course. | have obtained several certifications and 1 think I can give you some advice
about your study.
B: Sounds great! Oh, it’s time for lunch. Would you like to have lunch with me?

A: My pleasure!

Ay

Exercises

Activity 1
Translate the following terms into Chinese.
Software engineering can be divided into ten sub-disciplines. They are:

. Software requirements

. Software design

. Software development

. Software testing

. Software maintenance

. Software configuration management

. Software engineering management

. Software development process

O & ~3 N W b~ W N -

. Software engineering tools
10. Software quality

Activity 2

Complete the following passage with the words given.

purpose programs refers to
function use serving
Computer software (or simply software) one Or more computer and data
held in the storage of a computer for some . Program software performs the of the

program it implements, either by directly providing instructions to the computer hardware or by
as input to another piece of software. Data software exists solely for its eventual by other

program software.
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Activity 3
Translate the sentences into English.

1 R R, MANTEERS A

[\

CFERRTRIZE] T, A RS AL T IR,

3. REHFEEME, ROMRELPITRAIAITHR.

4. FAVEERIHERR — KERIA,

5. HATmMAREHEYT, HABAEETH TEZRK.
Activity 4

Read the passage and answer the following questions.

Software engineering (SE) is the profession concerned with specifying, designing,
developing, creating and maintaining software applications by applying technologies and
practices from computer science, project management, and other fields.

SE applications are used in a wide range of activities, from industry to entertainment.
Software applications improve user productivity and quality of life. Application software
examples: office suites, video games, and the World Wide Web. System software examples:
embedded systems and operating systems.

SE technologies and practices improve the productivity of developers and the quality of the
applications they create. Software engineering examples: databases, languages, libraries, patterns,
and tools. Computer science examples: algorithms and data structures. Project management
examples: processes.

Questions:

1. What 1s software engincering as a profession concerned with?

2. What effect does software applications perform?

3. Give some specific examples concerning application software.

4. Give some specific concerning software engineering.
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Activity 5
Translate the following sentences into Chinese
1. Computer science focuses on theory and fundamentals; software engineering is concerned

with the practicalities of developing and delivering useful software.

2. Software engineering is facing the key challenges of coping with increasing diversity,

demands for reduced delivery times, and developing trustworthy software.

3. System engineering is concerned with all aspects of computer-based systems development
including hardware, software, and process engineering. Software engineering is part of this more

general process.

4. Roughly 60% of software costs are development costs; 40% are testing costs. For custom

software, evolution costs often exceed development costs.

5. The Web has led to the availability of software services and the possibility of developing
highly distributed service-based systems. Web-based systems development has led to important

advances in programming languages and software reuse.

Part 2 Procedure and Model of Software Development

Task 1 Key Terms and Key Sentences

A. Key Terms
1. Open Data Base Connectivity (ODBC)  F U & i b i
2. Object-Oriented Programming (OOP ) [ (A Xt SR F &1t
3. interface /R
4. TCP/IP  f&4¥ i i/ Internet il
5. System Requirements Review (SRR) R FTKitH
6. Local Area Network (LAN) &35, %
7. Graphical User Interface (GUI) & R



L LELCERL G TL T

RETEELREE

8. Integrated Development Environment (IDE) £ JF &K #iE
9. HTTP HE3CAAEH P

10. document description  SCFYiEH

11. dynamic classification a2 4532

12. Firewall [jj k55

13. development process &1

14. component diagram #4414 [§

15. context FiHE

16. configuration management f &% #

17. gateway 3%

B. Key Sentences

1. System software helps run the computer hardware and computer system.

2. System software includes operating systems, device drivers, programming tools, servers,
windowing systems, utilities and more.

3. Application software allows a user to accomplish one or more specific tasks.

4. Fish can not live without water. Similarly, a computer can not go without software.

5. Details tools that can be used to visualize data-native graphics for the Web, such as
ActionScript, Flash libraries, PHP, and JavaScript and tools to design graphics for print, such as R
and Illustrator Contains numerous examples and descriptions of patterns and outliers and explains

how to show them.

Task 2 Passages Learning

Passage 1
This procedure for document control covers approval, archiving
and change control, within a project, of product documents and software
development plan.
The following types of documents are product
documents:
> Software requirements specification
> Software test specification
» Software design document

» Source program files

Project documents must be maintained during the
life-time of the project. At project conclusion, they shall be offered to the company’s quality
management for archiving. Product documents must be maintained during the whole life-time of

the product.

10
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The following types of documents are project documents:

» Software development plan
» Review records
» Test records

» Milestone records

Passage 2

Software Development Model

Model-driven analysis emphasizes the drawing of pictorial system models to document

and validate both existing and/or proposed systems. Ultimately, the system models become

the blueprint for designing and constructing an improved system. Structured analysis is such a

technique. The emphasis in this technique is process-centered. Systems analysts draw a series of

process models called DFD. Object-Oriented analysis is another such technique that integrates

data and process concerns into constructs called objects.

In a formal software development environment, the developing organization or team will

have some mechanisms to document and track defects and deficiencies. Software just like most

REQUIREMENTS
ANALYSIS
B%)*

SPECIFICATION
(3%)

DESIGN
(5%)

DODING
(7%)

Y

TESTING
(15%)

DEVELOPMENT PHASES

\ 4

OPERATIONS AND
MAINTENANCE
(67%)

PRODUCTION PHASE

*The percentages above indicate relative costs.
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